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ABSTRACT 
This report presents aerodynamic data obtained from a joint langley Research Center 
(IaRC)/Marshall Space Flight Center (MSFC) Space Shuttle abort stage separation wind tunnel 
test. The. 00556 scale models of the McDonnell-Douglas orbiter and booster configurations 
were tested in close proximity using dual balances in Tunnel A of the Von Karman Facility 
(VKF), Arnold Engineering Development Center (AEDC) during the time period of April 21 to 
April 27, 1971. Data were obtained for both booster and orbiter over an angle of attack range 
from -10o to 100 for zero degree sideslip angle. The models were tested at several relative 
incidence angles and separation distances and power conditions. Plug nozzles utilizing air 
were used to simulate booster and orbiter plumes at various altitudes along a nominal ascent 
trajectory. Powered conditions were 100, 50, 25 and 0 percent of full power for the orbiter and 
100, 50 and 0 percent of full power for the booster. Pitch control effectiveness data were 
obtained for both booster and orbiter with power on and off. In addition, launch vehicle data 
with and without booster power were obtained utilizing a single balance in the booster model. 
Data were also obtained with the booster canard off in close proximity and for the launch con­
figuration. 
Plotted data for this test will be published under one data report number (DMS­
DR-1108) with seven volumes as described below: 
Volume Description 
I Mach Number 5 Booster Proximity Data 
II Mach Number 5 Orbiter Proximity Data 
III Mach Number 3 Booster Proximity Data 
IV Mach Number 3 Orbiter Proximity Data 
V Mach Number 2 Booster Proximity Data 
VI Mach Number 2 Orbiter Proximity Data 
VII Interference Free Data for Orbiter and Booster, Launch Vehicle 
Data, and Proximity Data for Mach Numbers 4 and 6 
A report containingSchlierezphotographs will be published by AEDC. Schlieren 
photographs were taken at -10, 0, and 10 degrees angles of attack for each pitch 
polar. 
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2. 
SUMMARY 
'This report presents aerodynamic data o')taifled from a joint Drngley Research Center 
(LaRC)/Marshall Space Flight Center (MSFC),k pace Shuttle abort stage separation wind tunnel 
test. The. 00556 scale models of the McDonnell-Douglas orbiter and booster configurations 
were tested in close proximity using dual balan zes In Tunnel A of the Von Karman Facility 
(VKF), Arnold Engineering Development Center (AEDC) during the time period of April 21 to 
April 27, 1971. Data were obtained for both booster and orbiter over an angle of attack range 
from -100 to 100 for zero degree sideslip angle. The models were tested at several relative 
incidence angles and separation distances and power conditions. Plug nozzles utilizing air 
were used to simulate booster and orbiter plumes at various altitudes along a nominal ascent 
trajectory. Powered conditions were 100, 50, 25 and 0 percent of full power for the orbiter and 
100, 50 and 0 percent of full power for the booster. Pitch control effectiveness data were 
obtained for both booster and orbiter with power on and off, In addition, launch vehicle data 
with and without booster power were obtained utilizing a single balance in the booster model. 
Data were also obtained with the booster canard off in close proximity and for the launch con­
figuration. 
Plotted data for this test will be published under one data report number (DMS­
DR-i08) with seven volumes as described below: 
Volume Description 
I Mach Number 5 Booster Proximity Data 
H MachNumber 5 Orbiter Proximity Data 
III Mach Number 3 Booster Proximity Data 
IV Mach Number 3 Orbiter Proximity Data 
V Mach Number 2 Booster Proximity Data 
VI Mach Number 2 Orbiter Proximity Data 
VII Interference Free Data for Orbiter and Booster, Launch Vehicle 
Data, and Prox.imity Data for Mach Numbers 4 and 6. 
A report containingSchlierenphotographs will be published by AEDC. Schlieren 
photographs were taken at -i0, 0'- and 10 degrees angles of attack for each pitch 
polar. 
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TABLE I. SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS 
- SADSAC NOME'NCILATRE 
COEFFICIENT COEFFICIENT NAME' B A 
BODY AXIS 
CA 
CAB 
CAF 
Total Axial Force 
Base Axial Force 
Forebody Axial Force 
CA 
CAB 
CAF 
CD 
CDB 
CDF : 
Total Drag-Force 
Base Drag Force 
Forebody Drag Force 
CL "it Force-
'CN Normal Force CN 
. Cy 
.Cj 
Side Force 
'Rolling Moment 
CY. 
CBL 
Cm Pitching Moment CLM 
Ca Yawing Moment CYN 
L/D. Lift-To-Drag Force Ratio 
L/D Lift-To-Forebody Drag Force Ratio 
N/A Normal-To-Axial Force Ratio N/A 
N/A Normal-To-Forebody Axial Force Ratio CN/CAF 
STABILITY AIaS NVIND-AXIS 
-
, 
CD 
CDB 
CDF 
CL 
CDTOTL 
CDBASE 
CDFORE 
CL 
cY 
CSL 
CIA 
CLN 
L/D 
L/IF' 
cc 
CWL 
CPM 
CLN 
CL/CD 
CL/CDF 
CONFIGURA TIONS INVESTIGATED 
The two configurations tested were the MDAC orbiter and booster, 
figures 4 and 5 respectively. The orbiter is basically the configuration illus­
trated on MDAC drawing number 255BJ0050. Modifications made on the 
orbiter to allow for installation of the nozzle assembly is shown in figure 4. 
The booster configuration is basically the configuration designated 19A 
by MDAC (drawing number 256-19-0001). The body, wing, and canard of the 
booster model are that of configuration 19A except that the body does not 
have a base flare or boattail, figure 5. The vertical tails are those which 
were designed for the configuration designated 17 (drawing number 256-17-001). 
Both the orbiter and booster models had moveable elevons with deflection 
angles of 01, +100, and +200. Geometric characteristics are shown on the 
following pages. Figures 4, 5, and 6 are photographs showing both models 
and models with associated separation hardware. Figures 5 and 6 also show 
the trip strip installation. For Mach 5 a, grit size of #26 was utilized. However, 
at the beginning of the test a grit sizing study was performed which showed a 
slight effect on CA only. 
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NOZZLE CALIBRATION 
Two plug nozzle systems were designed and fabricated to simulate the 
rocket exhaust plume emitting from the booster and orbiter main propulsion 
systems during staging. Each nozzle was designed based on the gasdynamic 
-simulation parameters established- in Ref. 1. A variable area ratio capability 
was incorporated into both nozzle systems to permit the p;oper gasdynamic 
simulation of the fullsc1e rocket exhaust plume at the various trajectory 
conditions of interest. Photographs of the nozzle hardware are shown in 
figures 6, 7 and 8. 
Nozzle Calibration Test Objectives 
The 	objectives of the nozzle calibration test were: 
o 	 Establish, experimentally, nozzle performance characteristics 
for the range of area ratio settings to be used with the booster 
and orbiter nozzles, respectively. 
o 	 Establish the degree of plume simulation obtained with the booster 
and orbiter nozzles, respectively. 
o 	 Establish a curve (based on experimental results) of nozzle exit 
conditions as a function of nozzle area, ratio setting. 
Nozzle Calibration 
Calibration testing of the booster and orbiter plug nozzles was accom­
plished in Tunnel C of the Arnold Engineering Development Center's Von Karmon 
Gas Dynamics Facility. The nozzles were tested individually at a series of area 
PAtio settings. Nozzle operating conditions (chamber pressure, Poj; and chamber 
6 
temperature, Toj) were maintained in a range compatible with the abort staginj 
test conditions. A' quiescent low pressure, Pb, condition was maintained in th 
test cell. Data 'recorded at each area ratio setting included: optical data to 
determine plume shapes; static pressure measurements on the sting surface at 
the riozzle exit; nozzle mass flow measurements; and pitot pressure surveys in 
the plume at several locations downstream of the nozzle exit plane. The varioi 
test parameters sampled at each setting were correlated during the data evalu­
ation to establish actual nozzle performance characteristics. 
In a parallel effort, analytical solutions of the nozzle flow field and asso­
ciated plume were generated for various area ratio settings of the booster and 
orbiter models. A method of characteristics solution employing real gas thern 
dynamic-data for air was utilized in the calculations. Analytical results for eat 
area ratio setting included: plume shape; static pressure distribution along stb 
sutface; and plots of constant'Mach number and constant pitot pressure contour 
in the plume fl6w field. These results formed a baseline for evaluabing the ex­
perim6ntally measured performance of the plug nozzles.-
A detailed evaluation of the calibration test results has been prepared and 
preserited in Reference 2. Included in this reference are curves relating 
experimentally measured nozzle performance to nozzle area ratio settings 
for both booster and orbiter. These curves were utilized to set the correct 
nozzle area ratio for exhaust plume gasdyinwmic simulations during the test. 
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TEST PROCEDURE 
Abort staging was simulated by movement of the orbitei model through 
a matrix of points in the booster model flow field. Vertical ahd axial trans­
lation of the orbiter model was provided by an electrically driven remotely 
controlled positioning mechanism. The general arrangement of the models 
in the tunnel is shown in figure 3. The orbiter positioning mechanism and 
the booster model support were attached to the wind tunnel angle of attack 
system which provided +10-degree angle of attack variation for the booster­
orbiter combination. Incidence angle variation was provided by manual 
adjustment of the orbiter sting. 
The orbiter positioning mechanism provided axial translation of approxi­
mately 17 inches and vertical translation of approximately 15 inches- with 
respect to the booster. An automatic control system allowed a series of posi­
tions to be programmed prior to a t~st run. The control system had provi­
sions for 25 different x-positions and 25 different i-positions. For these 
tests, however, only 9 x-positions and 8 z positions were utilized. All x and 
z positions except the first and last could be switched in .or out of the matrix 
as desired.
 
The automatic positioning mechanism was slaved to the angle of attack 
mlechanism so that as a pitch sweep was completed the posiationing mechanism 
8 
was released to advance to the next matrix point and as the point was reache 
the angle of attack mechanism was released for a pitch sweep. The entire 
matrix was covered in this manner and about 30 seconds were required for 
each pitch sweep in the matrix. 
Plume simulation was provided by a single torodial nozzle in each mode 
The nozzles were designed with variable area ratio capability to permit pror 
simulation of the full-scale rocket plume at the various trajectory conditions 
of interest. Pretest calibration of the nozzles was used to correlate area ra 
settings with measured plume shapes, nozzle mass flow, and nozzle exit sta 
pressure. Air heated to approximately 100°F was supplied to the nozzles, a 
separate controls for the booster and orbiter supplies were provided. 
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ICA------
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COEFFICIENTS: te + -0 0I Dr o rDp Dlr zs-IIDPVAR(l)JIDVAR(2)INDV 
a or $ 
SCHEDULES 
NASA-SFC.M4kF 
TEST FACILITY DESCRIPTION 
Tunnel A is a continuous, closed-circuit, variable density wind tunnel 
with an automatically driven flexible-plate-type nozzle and a 40- by 40-inch 
test section. The tunnel can be operated at Mach numbers from 1. 5 to 6 at 
maximurn stagnation pressures from 29 to 200 psia, respectively, and stag­
nation temperatures up to 7501R (Mo = 6). Minimum operating pressures 
range from about one-tenth to one-twentieth of the maximum at each Mach 
number. For a more comprehensive description of Tunnel A, see 
Reference 3. 
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TEST 
TEST 
CONDITIONS 
__ _ _ 
_ __ 
MACHI NUMBER 
5.0! ±-01 
REYNOLDS NU4BER 
per unit length 
l.qq /OC 
DYNAMIC PRESSURE 
(pounds/sq. inch) 
D,7,33Z-
STAGNATION TOIfERATURE 
(degrees Fahrenheit) 
-
° 
-
t:=.1 , 
 16s,-
AV 	 Z- IL 7i003l5 
CAPACITY: CAL: ACCURACY: TOLERANCE: NEnP- NAC. 
f~ NJQ~t~~EMMN. VALUE VftLU&.Z7NPM - • t I_ -	 t.5o_ 	 +OL 
... . )A 	 s- ..603t 	 -
PM ±50 	 .ilhK rO. hYk 
9 	 q/;-,&CONMENTS: , 	.e q\e K+ 4)A.e4cCS inc/lude.. Uf-cCrn in' "/*,),ne
 
ao&A~l'd~i4-,S AhJ m6311& '4ya'ir{'r cisiavice5 d.s we-wc as
 
Z. 	 UnfCCjr+tlhd in a. alc /flCIdmC/cfl Ong/e d.±~cel 
3, .Jlccvtinkt 11 X/L'-v- a kL= c 
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I 
TEST CONDITIONSTEST_,, I/,4/2 
REYNOLDS NUMBER DYNAMIC FRESSURE STAGNATION TERIERATURE 
MACH NUMBER per unit length- (pounds/sq. inch) (degrees Fahrenheit) 
_, -o_ _ __,/ ___9 sI , -:I,7__ 
BALNCUTLZD _098I_______ 
_ ___COFI _CI__ 
CAPACITY: CAL: ACCURACY: TOLERANCE: NE11P MAX 
NEAP MIVAlIE v 
NE.'- -tZ=. st 75 Is. . - ± ,O, 
AF 
P14 LBO.~ 
lbZ5 
fr-ls 
SF, 
lbs. 
tOMls 
_100 
±o.j16,
3 1~ 
±DOG 
-
7,3 
YM-
Rm 
661l-b 
Z--1Q0 
&4 
i-jhbs 35 in .1 ±ZO in-16s ±ojo-llh - 16, ~_ _ _ _ 
COMIMENTS:- $aez~i sOifC/XSf9 
__ __ 
TEST 
TEST 
CON-DiTIONS 
JA 1_____ 
MACH NU BER 
L, 
,__.o___..o_ 
REYNOLDS NUMBER 
per unit length 
65- "ID 
/,qC x/ot -' 
DYNAMIC PRESSURE STAGNATION TEMPERATURE 
(pounds/sq. inch) (degrees Fahrenheit) 
7,, Z, -... ,1,./7___________ 
BALANCE UTiILIZED8 ,~tt3 asce 
-. COEFFICIENT 2OZ 
CAPACITY: CAL.' ACCURACY: TOLERANCE: (too 2.7, 
tsvfi mIMj VALuCr M9+Y150 Z), t 00 
A.. lbs 25 . 
*lr*-.azP14 tIZ is za1i. 
., 
yi t,510 inS ± 4oioot 
_Z __ _ ___ ~ 12- 1 v 0 n ijbs Zo __ c ""f Co ,4oRMs. Is 1;i-Wsaij 'h+c;e'
'+EF IE
COMMENTS:' ­
coAPd4CVTY a'id rmeme +rar., TA .4 ,,dj4ancas. (*"-e-J 
6A6vie'e uiCe 4a.+ie5. ",. . -,.. 
.

..' Un ciaitjk+ in.*L . dAn :/ -±o..Z. 
66 
TEST, CONDITIONS 
TEST .SALJ ii 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 
3,00 ±,-oj I,45 >r/o?/'/' . ./2_O 
,l o.q4 x/o%-/-
. 
. ,1"Io 
BALANCE UTILIZED: S -3-0i D r' 
COEF7ICIENT-
CAPACITY: CAZ ACCURACY: TOLERANCE:03 Z7­
_____ o.&NEAR MIu. VALUE 9A MAX. YAwVEL 
,,,z ,,,0 t: .. 
CAPAGIT 61.5 ACURCYpq "'vlyTOEANE 2o 
,M I t :±AI09 1 -
COMENTS:tSO 
TEST CONDITIONS
 
TEST jjl& "
 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 
2.00+t01 ,77K/O,7) t Z,74 12-0,o
" x/, ;ttt' L.O? ,/2-0..______3,z8g 
Ym aJ z ±!D 
,lb, ,1tt. 
52 g 
BALANICE UTILIZEDs 
CAPACITY: AL 
Co 
ACCURACY: 
(e ce 
COEFFICIENT 
TOLERANCE: 
PM 
NF 
; 
k 
_o'A 
_____NEW 
__ 
.35 1 
0 
0.1S~ 
n,,1 . 
IIJA4WULE 
tooof 
o.~z00_ _ _ _ 
. 
JCA MAX, Y4LUE, 0 
tpIDE 
t5 
,060 
COMMENTS: Soi 
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TEST 
TEST 
CONDITIONS 
VJ I1 ....3 
MACH NUMBER 
REYNOLDS 'NUMBER "DYNAMIC PRESSURE 
per unit length ]_(pounds/sq. inch) 
STAGNATION TEMPERATURE 
(degrees Fahrenheit) 
z6oot.o/ I,'7-7 X10'.t22 /e 
,,* , iou * •o 
BALANCE UTILIZDi 4,04-
AF~ ~ ~ .6lt= 
rn.{.,,,, ni s ,0. -,cO 
- COEFFICIENT 
o _ _ _ _ _ 
CAPACITY: CAL: ACCURACY;. . TOLERANlCE: 2.Z710 
xx ±5 ui MNs±R. EWE. T 
. .. . .. .,J In' ah J i ek , -41• I d 
Z. - tn0tC4'/hiecr n 1 - ±~ a 
- .E,* TIIZerDabr k( 'an •'Un -~ 
COMMfrENTS.* IFCCeWtient +oI.#a~nc, ucedr7in+iesv -in. fwmeO 
COV~di4L6V%5 aKd Mbnl 4_ +rar.S7'c4t djj54A1csaS.* a 
6Ak'ce L i A h 'tes . - . IL 
DATA REDUCTION
 
FOR SADSAC 
In the continuous pitch mode of data acquisition the wind tunnel 
parameters and model nozzle pressures were recorded at the beginning 
of each pitch sweep. The outputs of both balances and the angle of attack 
were scanned continuously at a rate of 67 times each second. Forty scans 
of these inputs were averaged to compute each data point, and when com­
bined with the pitch rate of approximately 1-degree per second, a data 
point was computed every 0. 6 degree. Linear interpolations were made 
between data points to obtain the data for even increments of booster 
angle of attack, and the data were tabulated in 1-degree increments of 
booster angle of attack from -10 to +10 degrees. 
Schlieren photographs were automatically taken at pre-selected 
angles of attack during each pitch sweep. For these tests a photograph 
was taken near maximum, zero, and minimum angles of attack. Opening 
the camera shutter provided a photograph indicator record on the data 
tape which was used by the computer to calculate the booster angle of 
attack at which the photograph was taken. The camera shutter speed com­
,bined with the model pitching rate yielded an uncertainty in the tabulated 
photograph angle of attack of approximately +0. 2 degree. A report cdn­
'taining a summary of all schlieren photographs will be published by AEDC. 
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The measured force and moment data for both models were corrected 
for balance tares and reduced about the.respective moment reference points 
and the.body axis system. : The dimensional data used to reduce the orbiter 
measured data to coefficieht form are listed and defined below: 
Sref = Orbiter wing planform area = 23. 689 in. 2 (0. 164 ft 2 ) 
iref = Orbiter wing mean aerodynamic chord = 4. 193 in.
-
b = Orbiter wing equivalent span = 6. 5 in. (0. 542 ft) 
The moment reference point (MRP) for the orbiter data is 4. 917 inches 
aft of the nose, on the lateral center line, and 1. 390 inches below the top 
fuselage surface. The dimensional data used to reduce the booster measured 
data to coefficient form are listed below: 
Sref = 44. 444 in. - model reference area based on a full scale 
reference area of 10, 000 ft2 (see Data Report 
DMS-DR-1054, page 6) 
Ire f = b = 13. 333 in. = model reference length based on a full 
scale reference length and span of 200 ft (see 
Data Report DMS-DR-1054, page 6) 
The moment reference point applicable to the booster data is 7. 528 inches 
aft of the model nose, on the booster lateral center line, and 1. 194 inches above 
the bottom fuselage surface. 
The AX and LZ distances were referenced to the moment reference points 
of the orbiter and booster and the booster body axis system. For example, the 
6X distance is parallel to the longitudinal axis of the booster and between the 
moment reference points on the orbiter and booster. The AZ is perpendicular 
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to the longitudinil axis of the booster and that distance between the moment 
reference points on the orbiter and booster. Values for .AX and AZ-are posi­
tive when the orbiter moment reference point (MRP) is forward and above the 
" booster MRP. Both AX and 6Z were normalized using the booster fuselage ­
length of 16. 184 inches. 
The reference lengths used to reduce the orbiter data, booster data and
 
normalize,the AX and AZ data were different; these different values
 
are listed and discussed above. The large negative values of pitching moment
 
coefficient for the orbiter at a -0.391 value of A X/i3 and booster power
 
on condition were apparent because the orbiter was in the plume of-the booster.
 
For each dual balance test run the orbiter and booster data were separated 
and assembled into data sets utilizing 6Z/LB (SADSAC parameter name, 
DELTAZ) as the first independent variable (IDPVAR(I)5 'and booster angle of 
attack as the second independent variable (IDPVAR(Z)) (see collation sheets). 
Test data applicable to a AZ/IB value of 10.0 are interference free data. 
DATA NOMINALIZING 
Varying balance and sting deflections which were caused by variations in 
model attitude and test cofiditions prevented the ,data from being obtained at 
constant valuas of 1 and Az/lB. The differences between~the nominal values 
and the values obtained during a test run were acceptable at the higher Mach 
numbers because' of low aerodynamic loads. However, the, differences 
72 
became appreciable at the lower Mach numbers. At the lower Mach numbers 
(Mach numbers of ? and 3) pitch-plane coefficients (CN, CLM, arid CA).for 
the booster and orbiter models were cross-plotted versusd 1, at each booster 
angle of attack and test condition to adjust the coefficients to nomina.104 values. 
These values were then cross-plotted versus 4z/lB to adjust the coefficients 
to nominal'tz/ B values. This- nominalizing was accomplished with a digital 
computer data fairing routine which used third degree polynominals determined 
by the coordinates and the slope at adjacent data points. 
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Orbiter Test Date at Mach 
Number 3 
and 
DATASETS 
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Notes:
 
I. Positive 	directions of force coefficients
 
moment coefficients, and angles are
 
indicated by arrows.
 
2. For clarity, origins of wind and stability
 
axes nave been displaced fiom the center
 
of gravity.
 
0m'w 
cc YV 
.- 0 I 	 Cn ,w
 
'MCCL
 
CIL-
Figure 1. 	 Axis systems, showing direction and sense of force and 
moment coefficients, angle of attack, and sideslip angle 
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- .-- . .­
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3.235 
"7FI 
Fuselage Cross-
Section Constant 
From Station 1500 
to End of Body 
Z.03Z' 
Sta. '223 600 1100 
idc10.6cot 
1500 
Fig. 4 -Mo)difications to Orbiter Model 
No Orbiter Attachment 
Point Fairing 
'7: 
00 
Gonfig. 19A Canad 
MoModification 
Taiuseag 
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T~gut PhoOsrai f Atopi Yin of Models aMd Aiaed Separation Hardware11 
5199?fl 1Az MA Itsmc GOflL 
MODEL COMPONENT: BODY - 1DAO Orbiter 
GENERAL DESCRIPTION: Basic fuselage contours inoluding canopy vith modified 
aft fuselage cross sections; cross-sectional Shape oonatant'from station 1500 
to end of fuselage - model scale 1/80. 
DRAWING NUMBER: 255 3J 00060, fev. B
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Length 1564 .869 
Max. Width 27.1 .150 
Max. Depth 30.3 .168 
Fineness Ratio 
Area 
Max. Cross-Sectional
 
Planform
 
Wetted
 
Base
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MODEL.COMPONENT: -Z m Orbiter
 
GENERAL DESCRIPTION: Model Scale 1/180
 
DRAWING NUMBER: 	 255 3J 00050, Rev. B
 
'DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
TOTAL DATA
 
Area, ft2
 
Planform' .164
 
Wetted
 
Span (equivalent))Pr 97.5 -542 
Aspect Ratio 1.79 1.79 
Rate of Taper 
Taper Ratio .230 .230 
Diehedral Angle, degrees 0 10.0 
Incidence Angle,.degrees 2.0 -2.0 
Aerodynamic Twist, degrees 	 0 10 
Sweep Back Angles, degrees
 
Leading Edge .0 -5.0-

Trailing Edge 0 0
 
0.25 Element Line 47.0 47.0 
Chords: 
Root (Wing Sta. ,O.O),JNAFC4ISo8.8 6.027 
Tip, (equivalent), iNa/*s 249.6 . 1.387 
MAC, inches 754.8 h.193 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC : 
Airfoil 	Section
 
Root (B.L. 162) 0010-64 0010-64
 
Tip. (B.L. 540) 	 _ 0009-64
 
EXPOSED,DATA
 
r
Area iA 	 3147.3 .097
Span, (equivalent),AT 	 70. .392
 
Aspect Ratio' 1 1.58 1.5 
Taper Ratio 
Chords
 
Root, inches 855.0 4.750
 
Tip, inches 2q._6_! -

MAC 607.2.
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC
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MODEL COMPONENT: Elevon - NDAO Orbiter
 
GENERAL DESCRIPTION: Model Scale 1/180
 
DgWING NUMBER: 255 3J 00650, Rev. B
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Area, ft2 820.9 .025 
Spand(equivalent)1 lqes ,,85.,2 2.140 
Inb'd equivalent chord)invc/es 153.6 .853 
Outb'd equivalent chordemcie#s 153.6 .853 
Ratio Elevator chord/horizontal
 
tail chord
 
At Inb'd equiv. chord
 
At Outb'd equiv. chord
 
Sweep Back Angles, degrees
 
Leading Edge 0 0
 
Tailing Edge 0 0
 
Hingeline *0. 0
 
Area Moment (Normal to hinge line) 
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MODEL COMPONENT: Velitioal Tail - =04il Orbiter 
GENERAL,DESCRIPTION: Model Scale 1/480 
DRAWING NUMBER: 255 33 00050, Rev. B
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
TOTAL DATA
 
Area, ft 2 
Planform 580.0 .013 
Wetted 
Span (equivalent), ft. 27. " .1T3-

Aspect Ratio
 
Rate of Tap~r ''
 
Taper Ratio ,638' .633
 
Diehedral Angle, degrees
 
Incidence Angle, degrees
 
Aerodynamic Twist, degrees
 
Toe-In Angle
 
Cant Angle
 
Sweep Back Angles, degrees
 
Leading Edge 30.0 30.0
 
Trailing Edge. zm., 

0.25 Element-Line 26.2 2629__
 
Chords:
 
Root, inches -09.6'. 1.720
 
Tip, (equivalent), inches 168
§09J.. 
MAC, inches 21.h .119 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC.
 
Airfoil Section 
..Root 0009-64 0009-G4 
Tip 0o9-64 ooog-64 
EXPOSED DATA
 
Area, *t 2 580.0 
Span, (equivalent)tr 
Aspect Ratio 
Taper Ratio "_._38 .63_ 
Chords-
Root, inches 1096, 
Tip, inches 196..'- 1.09 
MAC, inches 21.1 .I19
 
Fus. Sta. of .25 MAC.
 
W.P. of .25 MAC
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2 
.18 
JDEL COMPONENT: BODY 	- DFAC Mnatpn
 
,ENERAL DESCRIPTION: 	 Coniti.gation 19A ftselage without base flare and. boattail 
Model Scale 1/180 
DRAWING NUMBER: 	 256-19-0001, 1tev. A
 
DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
Length (Ft) 	 241.7 . 1.343 
Max. Width (Ft) 11.0 .189
 
Max. Depth (Ft) 34.0 .189
 
Fineness Ratio
 
Area
 
Max. Cross-Sectional
 
Planform
 
Wetted
 
Base
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MODEL COMPONENT: Ifing - D AC Booster 
GENERAL DESCRIPTION: ation 19A Wing* 
DRAWING NUMBER: 
DIMENSIONS:. FULL-SCALE MODEL SCALE 
TOTAL DATA 
2Area, ft 
Planfor. 6020.0 .136 
Wetted 
Span (equivalent) , ft. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Diehedral Angle, degrees 
Incidence Angle3 degrees 
Aerodynamic Twist, degrees 
46.0" 
3. 
7e6W_-
3_n 
o 
r 
..... 
__ 4_ 
1 0 
o 
_ 
Sweep Back Angles, degrees 
Leading Edge
Trailing Edge 
0.25 Element -Line 
_ 
44.o 44.0 
Chords: 
Root EWing Sta. 0.0), inches 
Tip, (equival.ent) -
-MAC, inches 1 
Fus. Sta. of .254MAC, inches 
W.P. of .25 MAC inces 
'3.L. of .12 MAC, inches 
Airfoil Section 
Root 
Tip 
EXPOSED 'DATA 
690.0 
520,.0 
362i 
380 
0010-64 -
ojz.
, ,6 -
3.333 
7766__ _ll 
2.889 
_20,13c 
2.111 
00.0-64 
Q01o64 
AreaI 1 t2 ,t 
Span,(equivalent) , ft. 
Aspect Ratio 
Taper Ratio. 
-Chords-
Root, inches 
Tip, inches 
MAC',________ 
Fus. Sta..of .25 MAC 
W.P. of .25 MAC 
4190.0 
594-
Inn-n 
.... 
.i29 
3.300 
1.667 
92 
MODEL COMPONENT: Vertical Tails -DC Booster 
GENERAL DESCRIPTION: Configuration 17 Vertical Tails 
Model Scale IA8o 
DRAWING NUMBER: 	 256-17-0001, Rev. A
 
DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
TOTAL DATA (Values for one)
 
Area
 
Planform (nrne) 435 .014
 
(Side Projection) 397 .012 
Span (equivalent), inches 276 ....1.533 
Aspect Ratio I r.r 1 _ 1. 
Rate of Taper 
Taper Ratio 520 " .__ 
Toe-In Angle 0 0
 
Cant Angle 2
 
Sweep Back Angles, degrees
 
Leading Edge ... 40 40
 
Trailing Edge
 
0.25 Element Line
 
Chords:
 
Root 300 1.667
Tip, (equivalent), inches 	 156 ... 867.
 
MAC, inches 236 1.311
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC-

Airfoil 	Section 
Root TACA ..,A-9nO EAOA 61A-009 
Tip NAVA 6LA-00L NACA_LA-0o9 
EXPOSED DATA
 
Area
 
Span, (equivalent)
 
Aspect Ratio
 
Taper Ratio
 
Chords
 
Root
 
Tip
 
MAC
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC 	 _ , , ,. , 
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MODEL COMPONENT: Elevon - MDAC Booster 
GENERAL DESCRIPTION: Configuration 194 Elevon-
Model Scale 1/180 
DRAWING NUMBER: 256-19-OOO1, Rv.A 
DIMENSIONS-. FULL-SCALE MODEL SCALE 
Area ell t , .0191 ft 2 
Span (equivalent) 65b in. "3.611 in. 
Inb'd equivalent ,chord 1,80 in. ..9999 in. 
Outb'd equivalent chord 93 in. .5166 in. 
Ratio,Elevator chord/horizontal 
tall chord 
At Inb'd equiv. chord ..3 .3. 
At Outb'd equlv. chord .3, .3.. 
Sweep Back Angids, degrees 
Leading Edge : 33 . 33 
Tailing Edge . 1 27 
Hingeline 33 33 -,,,, 
Area Moment (Normal to hinge line),.-t 3 2BL'jlff8, lf;t0 
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GENERAL i-SORIPTION: Configuation 1 Canard 
Model Scale lA8o 
RAWING NUMBER: 256-19-00l, Rev. A 
DIMENSIONS: FULL-SCALE M0EL SCALE 
rt 2Theo. Area, 166o .051 
Ft2
Exp Area, 1215 .038 
Aspect Ratio 3.0 3.0
 
Chora (ml. Map), Pt 23.25 .131 
Airfoil (360 In. Theo Chord) NACA 6T-0 AA Z -0B. 
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SADSAC 
SYMBOL SM4BOL 
a -ALPHA 
SBETA 
PSI 
PHI 
P 
a 
V 
Q( sdynamic 
Q(PSF 
M MACH 
RN/L RN/L 
p 
P 
OCP 
'NOMENCLATURE
 
(General)
 
DEBFNITION 
angle of attack, angle between the projection 
of the wind Xw-axis on the body X, Z-plane and 
the body X-axis; degrees 
sideslip angle, angle between the wind Xw-axis
 
and the projection of this axis on the body
 
X-Z-plane; degrees 
yaw angle, angle of rotation about the body 
Z-axis, positive when the positive X-axis is 
rotated toward the positive Y-axis; degrees 
roll angle, angle of rotation about the body
 
X-axis, positive when the positive Y-axis is
 
rotated toward the positive Z-axis; degrees
 
air density; Kg/n3, slugs/ft3
 
speed of sound; m/sec, ft/sec
 
bpedd of vehicle relative to surrounding...-­
atmosphere; m/sec, ft/sec 
pressure; 1/2P .psaf 
Mach number; V/s 
Reynolds number per unit length; million/ft 
static pressure; psi ­
total pressure; psi 
pressure coefficient; (p-pco)/q
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NOIi CLA1RE (Continued) 
Reference & C. G. Definitions 
SADSAC 
ML 
S 
SYMBOL DEFIITION 
wing area; m2 , ft2 
S SREF reference area; n 
2 
, ft2 
z wing mean aerodynamic chord or reference 
chord; m, ft, in (see Iref or LREF) 
fref 
bref 
Ab 
LIE 
BREW 
reference length; m, ft, in.; (see a) 
wing span or reference span; m, ft, in 
base area; m2 , ft2 , in2 
c. g. center of gravity 
MRP MRP abbreviation for moment reference point 
MWP abbreviation for moment 
on X-axis 
reference point 
MOP abbreviation for moment reference point 
on Y-axis 
ZMRP abbreviation for moment reference point 
on Z-sxis 
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NOMENCLATURE -(Continued) 
Axis System General 
SD4BOL DE~FINITION 
F force, F,ibs 
SM moment; M,-in-lb, 
Subscript' Definition 
-N normal force 
A axial force 
IL lift force 
D drag force 
Y force or moment about the Y axis 
z moment about the Z axis 
X moment about the X axis 
a stability axis system 
w vind axis system 
ref reference conditions 
free 'stream conditions 
t total conditions 
b base 
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SADSAC 
SYMBOL SYMBOL DEFINITION 
Body Axis System 
CN normal force coefficient; Y 1/qS 
CA CA' axial force coefficient; FA/qS 
CAb CAB base axial force coefficient; 
[-i-] [(Pb - P)/q( (Ab/S) 
-CAf CAF forebody axial force coefficient; CA - CAb 
Cn C yawing moment coefficient; MZqS bref 
C1 CBL rolling moment coefficient -Mx/qS bref 
/ Common to Both Axis Systems 
Cm C14 pitching moment coefficient; My/qS Iref 
Cy CY side force coefficient; Fy/qS 
Stability Axis System' 
CL CL, lift force coefficient; FLqS 
CD CD, drag force coefficient; FJqS 
CDb CDB base drag coefficient 
COf CDP forebody-drsg coefficiet; CD -CDb 
Cn CIN yawing moment coefficient; MZ,s/qS bref 
C1 CSL rolling moment coefficient; MX,s/qS bref 
L/D L/D lift-to-drag ratio; C%/ 
L/Df LIDF lift to forebody drag ratio;. c n 
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SADSAC 
SYMBOL SYMBOL 
it HORIZT 
& 
AILRON 
CANARD 
ELEVON 
ELEVTR 
FLAP 
RUDDER 
SPOILE 
TAB 
AIL-L 
AIL-R 
ELVN-L 
ELVN-R 
SPLR-L 
SPLR-R 
SURFACE 
SUBSCRIPTS 
a 
b 
c 
e 
f 
r 
s 
t 
NWFCLAIT'RE (Continued) 
Surface Definitions 
DEFINITION
 
horizontal tall incidence; positive when
 
trailing edge down; degrees
 
symmetrical surface deflection angle; degrees;
 
positive deflections are:
 
aileron 

(left aileron 

canard ­
elevon ­
elevator ­
flap ­
rudder ­
spoiler ­
tab ­
total aileron deflection;
 
- right aileron)/2
 
trailing edge down 
trailing edge down 
trailing edge down 
trailing edge down 
trailing edge to the left 
trailing edge down 
trailing edge down with respect
 
to control surface
 
antisymmetrical surface deflection angle, degrees;
 
positive trailing edge down:
 
left aileron ­
right aileron ­
left elevon ­
right elevon ­
left spoiler ­
right spoiler -
DEFINITION 
aileron
 
base
 
canard
 
elevator or elevon
 
flap
 
trailing edge down 
trailing edge down 
trailing edge down 
trailing edge down 
trailing edge down 
trailing edge down 
rudder or ruddervator
 
spoiler
 
tail
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"NASA-MSFC-MAF 
ADDITIONS 
SA DSAC
 
SYMBOL SYMBOL 

'T 
V "velocity 
B ALPHAB 
BETA 
r" 
* r DIHDRL 
p 

ALPHAI 

o>O ALPHAO 
PWR B BSTPOW 
PWR O ORBPOW 
5eB ELVBST 
eO ELVORB 
AM CHAGES TO NMNCLATRE 
DEFINITION 
tail incidence positive when trailing edge' 
down, deg 
of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
booster angle of attack, angle between the 
projection of the wind Xw-axis on the body X, 
Z-plane and the body X-axis; deg 
sideslip angle, angle between the wind Xw ­
axis and the projection of this axis on the 
body X-Z-plane; deg 
ratio of specific heats 
wing dihedral angle; deg 
air density; Kg/rm3 , slugs/ft 3 
incidence angle between the orbiter and booster 
on the XZ plane 
orbiter angle of attack, o0 = cCB +0(I 
booster power, percent 'of full thrust 
orbiter power, percent of full thrust­
booster elevon deflection angle, positive is 
trailing edge down 
orbiter elevon deflection angle, positive is 
trailing edge down 
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ADDITIONS AND CHANGES TO NOMENCLATURE (CONTINUED)
 
SADSAC 
SYMBOL SYMBOL DEFINITION 
X/1B ,DELTAX distance between the MP on the orbiter and 
booster measured'parallel to the longitudi­
nal axis of the booster, positive when the 
orbiter.MRP is forward of the-booster MRP, 
the distance has been normalized with respect 
to the booster fuselage length (16.184 inches) 
z/l DELTAZ distance between the NRP on the orbiter and 
booster measured normal to the longitudinal 
axis of the booster, positive when the orbiter 
MRP is above the booster MRP, the distance has 
been.normalized with rebpect to .the booster 
fuselage length (16.184 inches) 
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TABhLATED DATA LISTING 
A tabulated data listing, consisting of all aero data sets, both original
 
and those crested in arriving at the plotted material to be presented subse­
quently, is available as an addendum to this report. The tabular listing is
 
made up in two sections:
 
(a) 	 a brief summary list of all data sets containing the identifier,
 
the descriptor, and the resident dependent variables.
 
(b) 	 a full list of all data sets containing all resident or
 
selected aerodynamic coefficients of the data sets as well as
 
the above mentioned information.
 
The listing is currently sent on limited distribution to the following organ­
izations: 
NASA AMES Mr. V. Stevens 
NASA MSC Mr. Ray Nelson 
AEDC Mr. L. L. Trimmer 
,MSC/HREC Mr. D. A. Love 
NASA LaRC Mt. J. P. Decker 
NASA MSYC', M. K. L. Blackwell 
If copies of this listing are desired, please contact the above or the cog­
nizant SADSAC personnel who, for this data, is: 
J. L. Glynn 
Department 2780 
Chrysler Corporation Space Division 
New Orleans, La. 70129 
(504) 	255-2304
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PLOTTED DATA
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AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
S _05 
CD 
Ii. -. 10 
- - -
U-. 
EA 0.9 U03"_ _i 
R6590 i0.2 8 
-MACH 
n 
-.$ 0 -LOS -MR -9 0.0 261 4 0 N 
0-352L .0 .09TAFDLOB BT 0000 
0.159 BZPmOGD BO .0 REF 13900 $in 
0.-8 - 031 LH . DL SCA 
E 
0.19355 
C.E REFERENC 
 FIL
 
10.59
00 
 1000 I
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.7 ____ 
.6 
.5 
z 
-
7 
0 
uii 
,. , , . , . .. . .. . ., . . . . .. .. . . . . . I 
2 -0 - - 4 -2 a 4 6 8o 10 
SYMBOL 0 ELTAZ 
. .113 BOOSTER ANGLE OF ATTACK- ALPHAB DEGREES
 
O-JaG PARAMETRIC VALUES REFERENCE INFORMATION
 
5o151 85TPOM 0,000 ORBPOW 0*B00 SREF ZZ.6890 so IN
 
.B DELTAX - 0.391 ALFHAZ 0.000 LREF 4.1930 IN 
SR5F 6,500ou N 
a.2z8 MACH 3.000 ELVO$T . °.00 XHRF 4,1 40 IN
 
0.35Z ELVORB 0.000 BETA g.000 YMRF C. olo in
 
D 0.599 ZHRF 1.3900 IN
 
0.208 REFERENCE FILr goo SCALE 0.0055
 
I0o000
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AEDC VA 1163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.12
 
Lii
 
C 
ILJ 
Li .D 
.04 
____ 
Lt.0 
-.03 
____
 
-.02
 
-* 12I -10 -a - 6 4 - 0 4 6 la1 t2 
SYMSOL DELTAZ2 .11 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
PARAMETRIC VALPES
.2zo REFERENCE INFORHATION0 0.151 @sTPOW 0.000 0RSPOW 0.000 SREF 23.6890 SO INLREF 4.1930 IN 0.182 ELTAX - 0.391 ALFHAI 00.0 0 INR£F 23.69G G 

0,5 sp" 000 ,6
0Po 

0.225 5.000 ELVBST 0.00D 4.940 " IN
 
C .35Z ELVORY .006 BETA 00.6D Y1RF O.o00a IN 
D.599 ZNRP Ia9oo IN 
0.908 REFERENCE FILE 000 SCALE 0.003$ 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
I2 I~ Fl Ia I~ I~ I~o I j j= J a 
.. Uj 
oS
 
L 
.12 -- Os5 __ _ 
6 a in2 4 
-- 8 -6 - 4 -
SYMBOL -*120LTAZ -10 

0.113 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES-

REFERENCE INFORMATION
oo~oPARAMETRIC VALUES 

4 1930 IN_182
0 . 51 BST OW .00 0 OR POW O .Do SRL EFF 23 6 90 SQ I N O , 00
ELTAX 0 143 A PHA!
2 1 
R E F 6 5 0 0 0 I N
 0 2 8B 
 X R F 4 9 1 4 0 N
G Z M A C H 3 0 0 0 E L V B S T 0 .0 0 0 

0 .3 5 2 E L V O R S . 0 0 0 O CtA 0 .0 0 I N P 0O~O D0 I N 
.59ZMR P 1.3900 IN 
0 SC 0055
$ALE
0.908 EFL 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
z 
LL 
LI 
S

-) .2 
_ _w,
 
LL. 
LI­
-. 1 
SYMBOL OCLTAZ
2 a.... R3 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREESPARAMETRIC VALUES
0 0, 5 SSTPOW ,O 
 PEFERENCE INFORMATIONO R BOW 0.000 
 SREr 
 3 6 9 SO IN
LREF 4.1930 IN
0.000
DELTAX 0.143
0. O82 - ALFHAI 23.6890 soN0,51 85FOpo 000 000 REF 
0.22a MAC 3*.000 ELVBST 0.000 . XRF 4.9140 IN 
0.35 ELVORS 0.000 BETA 0.000 YRF 0.9000 IN
Z 

YZRF 1.3900 IN
 
REFERENCE FIL: 0.00 0.0055
Soo SCALE 
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AEDC VA 1163 NUAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.12 
.11 
.10 
.09 
< 
o .08 
Z .0Y 
U­
.03
 
x 
< .02 
.01 
-. DZ 
-° 1 -8 10 6 - -2 0 2 4 6 8 10 12 
SYMBOL OCELTAZ 
O.113 BOOSTER ANGLE OF-ATTACK, ALPHAB DEGREES 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION 
10.151 asFOW 0.000 ORSPOW 0.000 *SREF 23.6890 5Q IN 
0.162 CELTAX 0.143 ALFHAI 0.000 LREF 4.1930 IN 
D.ZZ MACH 3.000D'2a . ELVSSTAC 500 VST 0.000O~00XMRF XRPBREF 4.50006.5000 ,914  INiN1 ' 
G 0352.599 VORB 0.000 BETA 0.000 YHRPZ p D00001 390  1IN 
.908 REFERENCE Fze Goo SCALE 0.0055 
10.000 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.15
 
S 
0 
Z 
-.25
 L 
-.35
 
S SL rZ -10 - - 6 --4 - 0 4 6 a 10 la 
0.11 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION 
0.151 DSTPOW 0.000 ORSFOW 0.000 SREF
F 23.6890 SQ IN 
, .182 DELTAX -0.019 ALPHAI 0.000 LRE 4.1930 IN 
OzaBREF 6 5000 IN
 
M-E 3.000 0.000 XMRF IN
ACH ELVBST 
 4:9 14D 

C) 0.35Z ELVORS 0.000 BETA 0.D00 YMRF 0I .0 O 1IN 
 - 0.59 ZH P =0 
SCALE 0.0055
 5r 0.40 REFERENCE FILE 000 
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AEDC VA 1163 HDAC BOOSTER AND aRBITER TEST DATA AT MACH. NUMBER 3
 
.4 
-s 
z 
C) 
L) 
I-I 
2lo2SYMBOL CELTAZ 1 8-0 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
-1 PARAMETRIC VALUES REFERENCE INFORMATION 
0.151 SSTPOW 0.000 CROFOW 0.000 SREF 23.68so so IN 
0.182 DgLTAX - 0.019 ALFHAI 0.000 LREF 4.19zo IN 
D2SBREF 6.5000 IN 
M'2 *0 0.000 XMRP 4 9140 INACH ELVBST 
0.352 CLVORB 0.D000 BETA 0.000 YhRF : INO,0 0c 

0.599 ZMRP' 1,3906 IN 
SCA L .. Do5
$0.000 REFERENCE rIZ 000 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
° ! I I Fs I IJ IJ Fa I I l J 
.12 
___ _ 
o .07 
.05
 
o .04 
____L.d 
LL. 
.0 
_
< .02 
-. 02 
____ ____ ___ _ 
.00 a 4 __1___ 10 & 
l I __ __ __-. 01 i e ~ l I r _____e___l 
SYMBOL DELTAZ
2 .i13 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
.-120 PARAMETRIC VALUES 
 REFERENCE INFORMATION 
.1 BSThOW 0.000 QRBFOW 0.000 SRL EF" 4.193a $0IN IN25 8890 
0.182 DCLTAX - 0,019 ALFHAI .00 REF- Z3.680 SQIN 
0*5 R 5PMPM 0,00* 
HACH 3.000 ZLVBST 0.000 XM F 4.9140 ZN 
0.352 ELVORB 0000 BETA., 0.000 yHRF 0.0000 IN 
FL ' g INZ RP 1.39000.599 n E " o
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST'DATA AT MACH NUMBER 3
 
(-°3 
F-
L -. 1u 
20 
F 0.3 25 --. 
SYMBOL OELTAZ 
0.113 
D'2DPARAMETRIC 
O.1BSTFOW 0,000 
G.Isa ETX ,4 
0.228 MACH 3.00D 
..°3se ELVORS 0.000 
10.000 
AEOC VA1163 MDAU ORBITER 
26al 
BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
VALUES REFERENCE INFORMATION 
ORBFO (1,00 SREF 23.689a SO IN 
LPA ,D LREF 411930 IN 
CLA .4HI .00BREF 6.5000 IN 
ELVOST 0.000 XHRF 4.9140 IN 
BE TA O.oo yMRF 9.O0 IN 
ZMRP 1 3 900u N 
REEENEFLEBDSCALE a,.Do 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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o .2 -10 - 8 - 6 - • 0 
_ 
-. 2 
-. 4 
3YDBOL OELTAZ 4 lz 
0.113 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.120 FARAMETRIC VALUES 
 REFERENCE INFORMATION
 
0.151 BSTPOW 0.000 ORBFOW 0.000 SREF 23.6890 S IN 
DELTAX 0.043 ALFHA: 0.000 LREF 4.190 INM"ACH 3.000 ELVBST G.OCO BREF 6.5000 IN
 
0.5 LOSXMRF 
 4.924U IN
10.52 ELVOR& 0.000 BETA 0.000 YHRF .OO000 IN 
10.000 ZHRP 1.3900 IN 
REFERENCE FILP 
 ODo SCALE 0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.12 -	 ____ ____ 
* 09 	 __________ 
Lii 
U 
LI- 
-
.04 
.03
 
< .02 
--12 -1 - - 4 - 2 0 2 4 6 a 10 12 
SYMBOL CELTAZ 
0.113 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.120 FARAMETRIC VALUES 	 REFERENCE INFORMATION 
0.151 BSTPOW 0.000 ORSFOW 0.000 	 sR5F 23,6890 S IN 
D.182 OELTAX 0.043 ALFHAX 0.000 	 LREF 4,1930 IN 
-EF 	 6.5000 IN
M22ACH 3.000 ELVOST 0.000 	 XHRP 4,0940 1. 
0.552 	 ELVORS 0.0O BETA 0.000 YMRP ODD IN 
OOZRP YM Oc.0000 IN 
10.000 	 ZMRiP 1.3900 IN 
SCALE 0.0055Poo
REFERENCE FILr 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
LLI 
U_aa -­
.10 
-. 30 
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-.35
 
1S MBOL TAZ22to 
0.113 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION
 
0o151 "STPO" D* 00. OROPOM 0.000 SREF 23.6890 SQ IN
 
F 

- 0. 8 VELTAX 0.105 ALPHAI D.000 LRC 4.1930 IN
2 

0.2 REF 6.5000 IN
 
M*2 3.000 0.000 XMRP 4 9140 IN
ACH ELVOST 

0 . 3 5 L V O R B . 0 0 0 B E T A 0 .0 0 0 Y H R P 0 : 0 0 0 0 N 
o$ ZHRF 1. D 1 N
 
0 8 

0 REFERENC E FILr 000 

SCALE 0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DELTAZ
 0'1 3 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.120 FARAMETRIC VALUES 	 REFERENCE INFORMATION 
0.151 BSTFOW B.000 COBOW 0.000 	 S5F 23.6890 so INR E F 

V.182 	 DELTAX 0.105 ALFHAI 01000 L 4.1930 IN 
.XRP028 MC3.0 .00BEEF 4-9140 INLST 	 ..500 

.LVOR20.35- 0.00 BETA 0.000 	 YN Rp QoO_ I 
0.599 ZACL 1.900 N
 
O 0.908 R I. A55
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AEDC VA 1163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL OELTAZ
2 .:.j 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
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LREF 4.1930 IN
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL ODLTAZ
 
0.115 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.1'a PARAMETRIC VALUES REFERENCE INFORMATION 
'.151 OSTFOW 0.000 OR8P 0.000 SEF 23.6890 SO IN 
0.182 OELTAX 0.167 ALPHAI 0.00 LRF 4.1930 INR E P 6 .5 0 0 NO Z sB 
MACH 3.000 ELVBST O:0DO XHRP 4.9140 IN / .. Isz ELVORB .006 BETA .000 YHRP a . 00 1 
ZHRF 1,39OG IN
 
SCALE 0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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B. 13 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
1.0Z FARA E RIC VALU S REFERENC E INFOR ATION 
0151 OTFOW .001) OR POW .000 REF 23 6890 s o IN 
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0.2ZO CELTAX 0.105 ALPHAI - 4.90D LREF 4,1930 IN 
INF 
MACH 3.000 ELV5ST 0.000 XHRF 
6.5000 
4.9140 
In 
IN 
0.599 ELVORB 0.000 BETA 0.000 YHRP 0.0000 IN 
0.905 
1'.000 RFERENCE FILE go 
ZHRP 
SCALE 
1.3900 
0.0055 
IN 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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o.oBOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0 D 51FARAMETRIC VALUES REFERENCE INFORMATION 
0.162 BSTPOW 0.000 ORSPOW 0.000 SREF 23.6090 sa IN

F 

.-ZZv DELTAX 0.166 ALPHAI - 4.900 LE 4:190 IN
 
0.5 REF 6 5000 IN
 
M.5 3.600 0.000 XMR 4 940 IN
ACH ELVBST 
EOO0LVORD 0.000 DETA 0.000 YRP 0:,OopO 1 
ZMRP 1.3900 IN 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DETAZ
 
A 0120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
1 5 1 

.: PARAMETRIC VALUE$ 
 REFERENCE INFORMATION
 
2.8 BSTPOW 0.000 ORSPOW 0.000 SREF 23.6890 SO IN
 
::2128 VELTAX D.i66 ALPHAI - 4.900 LREF 4.1950 IN 
032BREF e.5co. 1. 
M'5 3*0au 0.000 XHRP 4.9140 INACH ELVSST 

D O
0.151ORANITERC PRXIIYEFEREERNTC9]
AE0 VIG VIE 7JU AEINORATO
ID V ELVORS 0.000 
 BETA 0.000 YMRP 0 cou'a
 
ZNRF 1.39Q0 N
 
RFSCALE 0.0a
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER,3
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SYMBOL DELTAZ 
x 2 I
 
0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0,151 PARAMETRIC VALUES REFERENCE INFORMATION
 
Go1S2 BSTFOIW 0.000 ORBFOW 0.000 SREF 23.6190" Be IN
 
0.228 CELTAX 0.166 ALPHAI - 4.900 LREF 4.1930 IN
 
0.5 AH .0 LVS .0 BREF 6.5000 IN
 
10-0 5* EL OH O.oOD LBTA 0.000 
 XMRp 4.9140 IN
 
;OOD £T OR G.D YMRF IN
.DD 0.0000' 

ZHRP ,3900 IN
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SYMBOL OELTAZ
 
A 	 0.120 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0C151 PARAMETRIC VALUES REFERENCE INFORMATION
 
0.182 BSTPOW 0.000 CRBPOW 0.000 SREF 23.6890 $a IN 
0.22S DELTAX 0122 ALHAI - 4.900 LREF 4.1930 IN 
0-352 MACH 3.0 ELVS .650000°325 ODAC B T D.ODXRP 	 A.140 IN 
0.599 	 ELVORS 0.000" BETA 0.000 YMRP 0. 000 IN 
to000 ZMRF 4.5900 IN 
SCALE 0.0055 
REFERENCE FILE 	 000 
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0.1zo BOOSTER ANGLE OP ATTACK. ALPHAB DEGREES
 
0,151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.182 BSTFOW 0.0co ORSPOW 0.000 S:EF 23.6890 SQIN 
. 
0 2 28352 VLTAXMACH 0 .21 3.000 ALFHA IELYSST - 4 .9000.000 L FXPSREF 
4 93 04,9_4D23.000 
1INSQIN 
INY.N9XRP 0..10 1ELVORS 0.0c0 BETA 0.0o YHRP 00do0 I 
10.000 
 ZMRP 1.,390 IN-
SCALE 000055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
. I I I I j I I I I I I I I I I I I I I 
.09 
.06
 
z2 .07 	 ____ 
°Q@
 
Li 
.05 
Lu 
U .0 
< .02 
.00 
- 12 -10 - -6 -4 -2 4 6 a 1 12 
SYSBOL 0ELTA7 
A 0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.151 FARAMETRIC VALUES 	 IEFERENCE INFORMATION
D .18 e STP O W . 0D O R D O W . 000 	 SR F 2 3. 8 9 s o IN
 
0.22 	 asLTAX 0,0O0 ALFHA - 4.900 LREF 4.1930 IN 
0.E5.SOOO ZN0.5~M ACH 3.000 ELVSST 0.000 	 XNRF 4.9140 ZN 
0.599 ELVORD 0.000 BETA 0.000 YHRF 0a000 IN
 
0 00 	 ZMR 1..00 
00
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DELTAZ 
0 .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0 0, 5 PARAMETRIC VALUES REFERENCE INFORMATION 
0.10Z BSTFOW P.00D ORSPOW 0.000 sRuF 23 6890 sa IN
 
a 0o2ZS DELTAX - 0.351 ALPHAI 4.SCO LREF 4:1930 1N 
C) 300.5 MC LOS .00BREF 6.5000 IN 
0.599 NAH 5 00 ELB T OO 0XMRP 4.9140 IN
 05 ELVORB 0.000 BETA 0.000 "YMRP a.000 I N
 
10.000 ZN,P 1.390 IN
 
SAE .as
REFERENCE FILE Po 
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SYMBOL DELTAZ
 
A ....	 BOOSTER ANGLE OF ATTACK, ALIPHAB DEGREES
a 

0 	 0151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.1oz SSTPOW 0.000 ORSPOW 0.D00 SREF 23.6890 so IN 
0.220 	 DELTAX 0.351 ALPHAI - 4.900 LREF 4.1930 IN 
.32BREF _46 5000.-- .3 	 1___ IN MCH 5°0 ac L V S T 	 : SRF4 N
0 .0 00 4 

0o59 ELYCAS 0.000 BETA 0.000 YMRP" 0.0000 in
 
10.000 	 ZMRF 1.3900 IN
 
REERNE IL 00SALE 
 D.0055
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SYNBOL OSLTAZ
A .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.151 PARAMETRIC VALUES 
 REFERENCE INFORNATICN
 
0.18Z SSTFOW 0.000 ORBPQW 0.000 
 LREF 2i.l9 a IN
0*Z28 DELTAX 0.351 ALPHAI - 4.910 LREF 4.193U IN 
0 . 52 MACH 3 00 0 E LVBST . 000 
 XHRF 4 .9 14 O N
0599 ,500 IN 
0.599 ELVORS V.000 BETA 0.000 
 YNRP 0.0000 IN
 
10.000 
 ZHRF 1.3900 IN
 
REFERENCE FILE 000 SCALE 0.0055
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AEDOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DELTAZ
 
0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
a :151 PARAMETRIC VALUES 	 REFERENCE INFORMATION 
0.182 SSTrOW 0.000 Ofpw 0.000 	 $REP Z3.69 S. 1. 
R 0.228 DCLTAX 0.521 ALPHA1 4.900 	 LREF 4.29,30 IN 
0.352 	 BREF 6 .5000 N 
-MACH 3.000 ELVBST01599 ELVORB U.000 BE TA 0.0000.000 	 XMRF 4 .,140 IY P O. ,  ZN 
0.908 iZMRP I .390f, IN 
1IDDO0 DATA HIST. COD MY SCALE a ..5S 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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n .20o 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
REFERE CE INFORMAT O NARA ETRIC VALUES
0.1 1 
SREF Z .68o S Q 1. 0.182 	 STPOW 0.00 OR POW 0.0ou 
LR F 4 . 930 IN 
O*ZZ S D LTAX .5 1 AL HA I - 4.9 00 
XRp 4 9140 IN 35 M,0ACH 3.000 ELVST D.ODo Y R F U* O 0 ,0 oN 
. 9 0 E L VO R S 0 .0 0 0 B E T A G, D O 
ZMRF 1.3900 IN
 
D .g8 
 SCALE .0155
 
IST. CODE MY
10.00 DATA 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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AEEYC 
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10.000 DATA MIST. COVE mv 
VA1S3 MOAC ORBITER IN PROXIMITY TO BOOSTER CRTS7O1) 14 AUG 
SR, r 
XH08ZRP 
SCALE 
71 
3080 00 
I4.940a 
0.0055 
PAGE 
0I 
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AEDC VA 1163 NDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL EVTAZ
 
0.1'13 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.220 PARAMETRIC VALUES 
 REFERENCE INFORMATION 
a""5 BSTpO 50*000 ORBFOW 100*100E 
.6 0 SQ
 
OI DELTAX - 0.391 ALPHAI 0.000 LREP 4.1930 in
 
D.28EVSTMCH 300 000 REF 6.5000 IN 
0.3528 AH 3QO £ V$ . XMRP 4.9140 IN 
• 0 5 E L VOR B . 0 0 0 BE TA . 000 YHR P . 0 0 0 I N 
..599 ZHR P 1 69 00 IN
 
10,000
D.9 8 REFERENCE FILE ova SCALL 0600 5
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DELTAZ
0.113 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.120 PARAMETRIC VALUE$ REFERENCE INFORMATION 
0."51 OSTPOW" 50,000O REPOW 100,000 SREF 23.6890 So IN 
0.182 	 DELTAX -0.391 ALPMAI 0.000 LREF 4.1930 IN
 
BREF 6.5000 IN
 
0.228 MACH 3.000 ELVSST 0.00D 
 XHRF 4:9140 IN
 
0.352 ELVORS 0.000 BETA 0.000 	 Y'RP a Soo I N 
fi59Z'Rp '.3 000 IN
 
-98 REFERENC FILE VonSAE ,05
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SynOL 0LTAZ2 .11 	 A BOOSTER ANGLE Or ATTACK. ALPHAB DEGREES 
PARAMETRIC VALUES 	 REFERENCE INFORHATION
 0 	 0.15 STOW 50,000 OROPOW 100.000 . REF 25.6890 SO IN 
OE1azCLTAX - 0.391 ALPAI 0.000 LREF 4.1930AH 6.500  
ACHXRP 49140 IN 
0.2 300 E • .0 	 BREF IN 
0.352 ELVORS 0.000 BETA O.00 	 YMRP 0:000 IN
 
0.599 	 Z RP 1 39ou in 
0.900 REFERENCE FILE 0D 	 SCALE 0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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2 :13 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
ARAMETRICP:Z VALUES REFERENCE INFORMATION 
0 0.151 BSPO 50.000 ORSPOW 100.000 SREF 23.SS90 $a IN 
B.182 DELTAX 0.143 ALFHAI 0.0D0 LREF 4.1930 IN 
SRCF 6.5000 IN 
MACH 3.000 ELVEST 0.000 XNRF 4.9140 IN 
a,599 ELVORD 0.00) BETA 0.000 YMRF 0.0000 IN 
0.2 

D.R ZM 1.3900 IN 
,-rv nRErriE FILE 000 SCALE 0.0055 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0.113 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.12D PARAMETRIC VALUES 
 REFERENCE INFORMATION
 
0.151 BSTFOW 5D.000 c zpow 100.0130 SEF 23.6890 SQ IN 
0.182 DELTAX -0.143 ALPHAI . 0.0 LREF 4.1930 IN
 
BREF S.5000 IN
 
0.o28 MACH 3.000 ELVOST 0.000 
 XMRF 4.9140 IN 
0.$99 ELVORB 0.000 BE TA ,ouDa YHRP 0.0000 IN 
0.9ce ZHRP 1.3900 IN
 
10.000 REFERNCE FILE DoO SCALE 0.0055
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BOOSTER ANGLE OF ATTACK, ALPHM DEGREES
SYMOL 
V 202.000
.1
 PARAMETRIC
2 DLTAX 
 VALUES 

ALPHA0
.00 0.143 
0.151 
 3STPOW 
 50.000 
 ORSFOW 100.000 REFERENCE 
INFORMATION
 
SREF
L  
 23.6890

D 4 193  SQ IN
090a Z MACH BREF IN
3.130D
0 .599 ELVOST 6 5000
ELVOR 0.000
10.000 B P .00a BE TA IN
 REFERENCE .D O D
FILE XMRF 
 4:9 140 
 IN
1..055 Y RP
000 D . O0000 
 IN
Z0R-
 1.900 
 IN
SCALE 
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o.. BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
-P ARAMETRIC VALUES REFERENCE INFORMATION 
8°5lBTF.W 50°0011 OROPOW 100.000 SREF 23,6090 $Q IN 
0°.$02 DELTAX - 0.019 ALFHAI 0.000 LREF 4.1930 _ 1. 
BREF 6.5000 IN0.99a MACH 3°BOO ELV5ST 0.000 
 X8HR? 4:9140, I
 
0.362 ELVONO ODDv BETA O.000OO~ 
 0R IN
O.GOOD0

D.599 "IFHR 1.,900 IN
 
10.000 REFERCC FILE CG SCALE 0.0055 
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0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
06.120 PARAMETRIC VALUES REFERENCE INFORMATION 
0*151 65170W 50o000 CROPOW 100,000 SREF 23.6890 SQ IN 
0.182 DELTAX 0.D,19 ALPHAI 0.00D LREF 4.1930 IN 
0.352_ 028 4C LBT .0TXHR 000BREF 6.5UUO IN49140
 
E°5LVORB 0.000 BETA 0.000 YHRP QOO0D IN 
0.599 ZMRP 1.3900 IN 
10.000 REFERENCE FILE DOD SCALE 0.0055 
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SYHOL OELTAZ
 
0.113 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION
 
0 *151 0$TPO 50.000 ORBPOW 100.000 - SREF 23.6890 SQ IN 
0.18Z DELTAX - 0.019 ALFHAI DDo0 6.SOO0 002.BREF L9EF 4 193  IN
 
MC228H a.00 ELVOST o.Dou 4 I00 IN
 
0.352 ELVOAB 0.000 BETA 0.000 YRF 0. 000 IN
0.599 ZHRP 1 . Sgo IN
 
10.o00 REFERENCE FILE goo SCAE 0.00
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SYMBOL DCLTAZ0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.120 FARAMETRIC VALUES REFERENCE INFORMATION 
0"1 OSTFO 50,000 oRpo 100.000 SREF 23.6890 $ IN 
0.18 DELTAX 0.043 ALPHAI 0.000 LREF 4°1930 IN
2 

REF 6.5000 IN
 
M,2ACH 3.00a ELVSST 0.000 XHAF 4.9140 in
 
/ 0.352 ELVORD 0.000 BETA 0.00a YHRP 0.03c00 IN
 
0.B 

ID,000 ZMRF 1.3900 IN
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUHBER 3
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SYMBOL OELT4Z 
U.L13 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION 
0-'S' BOTFON 50,000 OROPOW 100.000 SREF Z3.6010 3. 1. 
0.182 CELTAX 0.045 ALPHAI 0.000 LREF 4.1930 . IN
 
0.z LOSMC 300 .00BREF 6.5000 IN
 
0"328 AH.0 0 LV T . 0 
 XHRF" 4 9140 1 N 
&o3LVQRS 0.000 UETA 0.000 YMRP 0.0000 1N 
I OOZHRP 1.3900 IN
 
SCALE V.a055
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SYMBOL CELTAZ2 .113 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION
 o 0"51 STO 50*000 ORBFOW 100,000 	 $REF 23.6890 S IN 
0 182 OELTAX 0.043 ALFHAJ 0.000 LREF 4.1930 IN 
BREF 6.5000 IN 
MC220ACN 3.00D ELVBYST D.000 XMRP 4.9140 IN 
0.352 	 ELVORS 0.000 BETA 0.000 YMRF 0D00S IN 
ZNRP 1.3900 IN ID.000 

oo SCALE 0.0055 REFERENCE FILE 
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AEDC VA 1163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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..113 BOOSTER ANGLE OF ATTACK. 	ALPHAB OEGREES
 
2 .12O PARAMETRIC VALUES 	 REFERENCE INFORMATION0 0.151 B P 5° O OPOW 100.000R£ 	 3.80 QI
LREF 4 130 IN 
0.480 CELTAX 0.105 ALfHAI 0.000 
M,ACH 3.000 ELVOST 0.000 	 022XMEF 6:4.9140 IN
R 

0.352 ELVORB 000o BETA 0.000 	 YMRF 0.D00 IN 
L.599 	 ZHRF 1.3900 IN 
SCALE 0.0055Duo
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SYMBOL OELTA! 0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
°*1 PARAMETRIC VALUES REFERENCE INFORMATION
 
BSTPO 50,000 CBpow 100,0C5 SREF 23o6690 sa IN
0.182 0.105 A4TIAL BELTAXU SZ OF ATTA0LREF R 41930PA REFOENO XN HA1N 
0.Z28 MACH 3.0.0 ALVBST 0.000 BREF 6.500 IN
 
0.352 XHRP 4.9140 IN
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SYMBOL" SELTAZ PARAMETRIC VALUES - •-R FERENCE INFORHATLON 
Q. 11IT 'OSTPOW i10V.0D0. ORSpow 0.000, SR&F 23ge~ se IN 
OELTAX ,0.157 AtEHAX 0.000 " .LRZF 1-6.51100 -INV4-* "0 
 IN
•BREF 

,MACH 3:000, ELVBST 0.000 XIRp .419140 IN 
ELVOB v .00 4BETA a.000' , . YHRF O*.0OO IN 
•ZNRP 1.3900 IN 
• . .SCAUE 0D.0015
-0CALREFERENCE F:LE u 
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L 4
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_______ 
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.5m to- - - - 0 
0.167 ALABOOSTER ATTA00 ALPHA .DEGREES I 
MACH 3.000 ELV04T 0oOOO 
 XHRP 4.9140 IN 
ELV fN 0.000 8ETA 0.000 YNRP O.U300 IN 
ZNRp 1.3900 
 1H
SCALE 0UU355
REFER=CE FILE 0D0 
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S.YMBOL OEL.TAZ . PARAMETRIC VALUES 	 - *. ft'FERtNC ThVORHATI6N 
• 0,117 BSTFOW 100.00 - CRBPOW 0.000 	 - 'SREF , "23'o689O 'SO IN 
DELTAX 	 - 0-.'67 ALPHAI 0.000 - LRF -4.1930 -IN 
S'RB IN6.50o0MACH 53.000 ELVBST 0.000 " '* P , 4.9.'AD 
ZVORS Do00 'BETA 0.000 . R.P -0NZNRP ,"±.3S100 -,"n 
" kLE o5500o 
REFEfl CE FILE Ono 
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SYM20L DELTA2 PARAMETRIC VALUES REFRENCE INFCQNATIQN 
0.117 aSTPOW 100.1300 mBpow 0.000 
 SREF 23.6890 so IN
 
DELTA$ 0.228 ALPHAI 0.000 	 LREF 4:,1.111 1 
BREFMAIN 3.000 ELVOST 0.00O 	 0,OO0
XMRPF, 4.914' 
ELVORS 0.000 BETA 0.000 YHRP 0.0000 IN 
o.,i C ORBITER IN000 0.0 O BOOSTE 17 JUINPG ZNRP 1.3900 INoECV16 
 ROXIIT 	 CR3.6890 SCALE 0..055 
RA RRETNR PSyfEot C E E Ir IN PR 	 E AE 8NGov 
AEDC VA 1163 MDAC BOOSTER AND ORBIER TEST DIT/k -AV MAOH NUMBERx 
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BOOSTER ANGLE OF ATTACK.ALPHAB! DEGREES 
;¥DP DELTAZ " ARAMETRIC VALUES REFERENCE' INFORHATION
 
0 -u7 BSTPOW 100.000 ORBPOW -0.000 *SREF 23.6800 SQ, IN, 
DELTAX 0.22i ALPHAI .OXEN . " LREFB R  - 4.19305 0 0  IN6. • I N ,
 
-
XHR .- 0i40 IN" 

ELV0Rs 0.00 OETA .00 yRp 0.000 IN-

ZMRF- t.3900' IN
 
SCALE 0.0055'
 
HACH 5.000 ELV OST D.o0 
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SYMBOL DELTAZ PARAMETRIC VALUES REFERENCE INFRHATION Q 0.117 0SPOW . 200.000 ORFOW 0.000 SREF s10N23.68S0 
DELTAX a*228 ALPHAI 0.000 LREF 4.1930 IN 
OREF 6.5000 INMACH 3.000 ELVOST 0.000 XNRP 4.9140 IN 
ELVORB 0.000 BETA 0.000 YXRP 0.0000 IN 
ZMRPF 1.3900 IN 
REFCK"£C 'ILE BoU SCALE 0.0055, 
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• EC VA 1163,MDAC BOQSTER AND ORBITER TEST DATA AT MACKt NUMBER 3 
°Z .. . . " . . . . . . , . . . . . .. , 
.0 05 
ZLLI -. 10 -- -__ 
a 
Z 
IL 
-.35 
DEL7AX 0.352 ALsHAI 0.000 I N 
-X.RF' MAE 300 EVS.0 REF" 6;50004.914  1NI  
ZMRP l.'3900' IN! 
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BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
SYMBOL D£LTAZ PARAMETRIC VALUES REFERENCE INFOR ATION 
0.118 03Tpow 10O .000 CaO 0.000UELtAX ALPHA. LREF 4.20'aB 3
0.332 0.200 _ N ZN 
MACH 3°a a ELVOST 0.000 HRE ::5,1400 '1 N 
ELVOR 0,900 BETA 0.000 1114F 0.0000 IN 
ZNRF 1,3900 IN 
SCALE G.0 55
REFERENCE FILE BOB 
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. ~BOOSTER ANGLE OF ATTACK., .,ALzPF&.B:
' OEGREfES 
*Y400tO¢" ELTAZ - PARAMETRIC VALUES { 'REFERENCE'INroRHA 'zON "Q 0418 IBSTPOW 100.000 ORSPOW 0.O00 
- RE .. .. 00 30 
- EL Tfl +-- 0°352 ALPHA] 00O0 
,LREF 4±1930 IN 
MACH 3000O ELVOST 0.000{-
.EY "o00 I
 
-BEA09 000 00 XHRP .4 .9140 IN 
YZ4RP .090 'IN 
REFER5EICE FILE .Z0 
 SCALE I0No055
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&YMBOL DELTAZ • PARAMETRIC VALUE5 REFERENCE 14FORMATI O 
0 0.117 BSTFW 100.000 CQBP0 0.000 "SREF 23.6890 SQ IN 
DELTAX 0.522 ALPHAI 0.000 LREF 4 1"oD IN 
EF 6:50 ,C IN 
HAHLVS 3.0 OO0XMRP 4 .9240 IN 
£LV _& O.000 BETA 0.000 YHRP a ... 00 1 
ZHHAP .39clo IN 
R9FCtC5 FILE 004 -CAL- 0,0D55 -
HCLOT .0 000B 
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AEDC VA 1183 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
SYMBOL 	 DELTAZ PARAMETRIC VALUES REFERENCE INFORHATION 
0. 	 r BSTPOW 100.000 ceSPOW 0.00 SREF 3,6890 SQ IN 
DELTAX 0.522 ALPHAI 0.000 LREF .4.10 INBREF .6.5000 IN 
MACH 3.000 ELVBST 0.000. 	 XHRP 4.9140 IN 
ELVORB 0.000 BETA 0.000 	 YHRP 0.0000 IN 
ZMRP 1 3900 in
SCALE 0.0055 
REFERENCE FIL E POU TO O R)J 	 7G
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SYMBOL DELTAZ PARAMETRIC VALUES REFERENCE INFORMATION 
Q 0.117 BSTPOW 100.000 ORSPOW 0.000 SREF 23.6890 SG IN 
DELTAX 0.522 ALPHAI 0.000 LREr 4.1930 IN 
HACH 3.000 ELV53T o.o0 INBREF 6.500. XNRP 4 .140 IN 
ELVORB 0.000 BETA 0.000 YNRP 0.0000 in 
ZHRP 1.3900 IN
 
SCALE 0.055
IHH
REFERENCE FILE 
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